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^ ^#^^(phase variable fom)^S. K^^^ ^]^^ MIMOCMulti Input Multi 
Output} ^Iri^d'Hl PID ^]o]7] A}^X\ PID ;HlcH7lS] 711^^ ^M^o_^ ^^^^ PID ^] 

^ ^^ 7\]91^ ^tfl Afls.^ c-flolBl Al^e^Csampled data system)<^l 

PID ^l^H^lS!]- Al^;^lo^;^lo^(Time Delay Control)^ ^^]* JS-OlJi o]m. h>%o. 

s ^iTil^^s PID ^l<H7l* ^oi-'^^ ^l^^m ^<=>1 ^^1<^1H, ^ 

-£ 4a 
PID, ^l<^7l, 711 «?! 
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P I D ^«lH7lfi] ^^ 7]]<^ ^^«o^^{A Being Most Suitable Gain Selection Method 
of PID Controller} 

£ la^ ^2fl^ PID ^]o]7] ^2i<=>\] cfltb ^^l<^l-£. 

£ Ib^ ^2fl^ PID ^2:ofl tfltb t^€- 

5- Ic^ #efl^ PID >^H7l ^S<H1 cflt!: a ^^Ic^ls.. 

£ 2^ ^ ^'^^ ^^1 :^]<^ Al^uj ^^^S.. 

:£ 3^ ^ ^^oll 9X^^^ PID ^l<>|7lfil- ^l^cfl^> S.^^ 
S. 4a, b^ ^ ^"^^ 

£ 5^ ^ ^^oii ^■%-^^ cfl>^ ^i^^^^^ e;^}-^^ ^^vs.^ ^hm ^^^^ 

:£ 6a^ ^ ^"^^l^i ^l^tl: iJ-^-^S. PID ;^lcH7l# cfl^v Al^Efloil ^-g-t!: 

^4- wist!: HSflH. 

6b^ ^ ^^'^I'H ^l^btb PID ^lol7l* cfl-^ Al^^E^o}] ^J^^ 

^1^ ^]^^ nHfl^L. 

21: ^^El 22: I/O :B.:E. 
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^ 2003/5/14 



23: cfl-^ ^1^^^ 31: PID ^H^b] 



<13> ^ ^1^^ PID ;Hl<H7lSl ^7il<^l ^tb ^^S. 2^} ^ ^^^^^ (phase variable 

form)-^S. a^Hl^ wl^i^ MIMOCMulti Input Multi Output} ^l^E^ofl PID ^]^7] A>-g- 
^1 PID ;*ll<H7lfi1 711^^ -a^^l-fe- PID ;«11<H7121 ^^ 7\]91 ^^^^'^(''^Jl^ 

<14> PID 4'=>]y]^ ^S(tuning)<^] ^^7} ^cf. 

n 3.7]] ^>S.^lcH (Hardware PID ^H7ll- ^^^^ nfl 7fl«^l ^S(tuning)» 
^«fl 'H'^Tfl ^^^^ ^«y7> ^1-^ :iiH^fl«>1 (Software) ^-^S. PID ^]<^7] 

^ 7]]91-^ ^S(tuning)e>^ «J-^<H1 Stb 1]-^(<y:Jl£^#)-^S M-^ ^ ^cf. 

<15> ^ PID ;^11<>|71 711^ ^^^o] /^l<y:5>^ ^Jiel^oil ^^^]7] Kfl 

^<H1 olS!]. ^2flo^ S.^ofl cflsVc^ ^^*>7lS- ^Cf. 

<16> US6081751 : System and method for closed loop autotuning of PID controllers. 
<17> US5971579 : Unit and method for determining gains a of PID controller using a 

genetic algorithm. 

<18> US5742503 : Use of saturation relay feedback in PID controller tuning. 

<i9> US5331541 : PID control unit. 
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<20> US5229699 : Method and an apparatus for PID controller tuning, 

<2i> US5057993 : Method and system for acquiring parameters in process control. 

<22> US4754391 : Method of determining PID parameters and an autotuing controller 
using the method. 

<23> US4466054 : Improved proportional integral -derivative control apparatus. 
<24> 7l^^AS ^el-ol -g-2:(online tuning) ^]<^ ^^^Hl^i 

5E."?1H ^(setpoint value)3f ^^(process variable)* ^^*><^ ^^l"^:^}^ *^JL 
Sl^<^l PID ;^l<H7l 7\]9l^ ^3:(tuning)^>fe ^^'^l"*^ 

<25> US6081751 £ lasf PID ^]'^7]2] 7]]o] -^S(tuning) «J- 

^]o}^}jL $X^. o]§ ^^^>^ ^efl<>l(Relay)l- -^^ ^^S^ ^7]^ 
<=»l-§-*H Ziegler-Nichols methodM- f^^ intermediate step)^ PID 
7]^ ^1^1- ^*V^ '^J-'^^lcl-. US5971579 £ Ib^^- ^1^^^* ^«fl 

^ ^Jis]f^(genetic algorithm)^ <^l-§-^l-<=^ PID >Hl<H7l^ tI]^^ -S-3:(tuning)3^>^ «J- 

<26> US5742503 ^«]^ ^€"71 ^(transfer function)^ <^l-g-*><^ ^^7] ^(transfer 

function)Sl sJ-B^-nlE^^ ^ y^-n* ^^}^ ^^>^ ^l-g-^M ^^tb PID ^1cH7l^ 

<27> US5331541 ^sl^ -§-1^ ^J-'SCstep response method)^ <^l-§-*l-«^ 

(reference)ol ^s]-^ ^€^«?l(identif ication)-a- -^^iE^Crise reach) 
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^l^<Hl^i ^l^^l^Cidle time)^ 7l^7l(slope)l- <^l-§-^>^ PID ^1^71^ ^l-el-^lEl*^ 

US5229699 PID ^l<H7lfi1 h]^! Tfl^ (proportional control gain)* 

^7}X\^ ^^(oscillation)* ^>€- ^ o]* ol^*>o^ ^7)54 :5l#* ^^*>J1 

oil- -i-^H <^1^(ultimate gain)^ 7l^(ultimate period)* ^^>i 4^1 

«^l-§-*H PID ^lol7l2l jiJ-e^-nlEls.^ ^^^}^ «J-^* ;^1<?>*>^ Si4. 

US5057993 ^-^^^ 7] (identification signal generator)<^l>H M" 

^ <^l-§-*l-<^ si (process)* 7]^]jl 14^ ^l^H^ (control led variable 

output)^ cll^ El-«a(dead tiine)4 ^-^X maximum gradient)!- <^l-§-3-H PID ^H7l 

^ ^7l^* ^*>:a. ^71^21- ^-g- ^^(adaptive section)<^l>H T^«fl^ 
7l^(pulse transfer function)^^ ^^fl^^ (partial matching 

method)* -f-^H PID ^]^7]^ 4e1-^lt1#* ^1<JJ:^>^ ^J"^* ^l-^Vsl-Jl 9X^. 

US4754391 e^i^]-^ (process)^ ^^^* '^71 ^^jo^^ ^^s^^^^ 

(process )<H1>H ^^^3^ tb^l >^><^ll-( limit cycle)* S-Mb]^ *>ji c]s. ol^^>c.^ ^^o) 
PID ^1^7]^ s)-Bl-tilE^# ^^^V^ «<}-^* ^I'iVs-l-i 9X^. 

US4466054 PID ^lol7lsq- wj-Jd^ ^]<H7l7f ^lol7ll- ;^fl<?V^>^c-ll <47) 

<H1 ^Blsf^j (process)^ ^-i-^ ^-^^(dynamic characteristic)* ^^7] o] 
1- H>%o.5. ;«fl<H7lfi1 7l]<?l#* ^^s>^ «o^^* ;^1<?1:*1-J1 ^cf. £ ic7> 
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<33> ^>^luV o]^ i^^l-^ -^71-^^ c-l ^^'S: c^He}- n ^2^7} 

^}^^ ^J-^-^S PID ^1<H7]1- ^^^1-711 ^IrJl #^ofl ^lAl-^> 

<34> ^Eflo^ 7l#^^ ^-g-^>7l ^§11^1^ tfl>a- X\^^^o] Al>^E^O.^ ;^1^5ll^ 

^^i7> ^^m^. 



<35> 145^-^1 ^ ^i^<>flA-^^ 2^> ^ ^^^^(phase variable form).^^ JL^5)^ al>a^ 

MIMO tSSl ^7} ^^BlS!^- I/O Board ^^-^ A>-g-^> 

Jl ZL o]r6\]A^ ;^lo:| H^H^-g: -f-sfl piD ;^l<H7ll- ^^A] TI] <?ll-^ 

<36> >^7l ^^^*>7l ^^AS, 

<37> ^ ^xgo. 2^> ^-^^B}lS. S^Sl^ 'gE^ol^ ^B^oV-g-^CMulti Input 

Multi Output) Bf<a2l ^lo^ cfl^VAl:f^Efl^ ^^3^]-^ ^TjKSlOOO); ^7] ^fflcH cfl 

^><\^^<^ tflafl PIDCProportion Derivation Integration) ^ TDCCTime Delay Control) 
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^ ^711(83000); ^7] (0 ) ^ i m 7]^^ ^ 

^l^K Kd^ Kp)l- ^^*>fe ^:N1(S4000); ^7] ^lol cfl^Aj^it^o^ aps.^ a1:<:V( At)^ 
^^^>^ ^/^](S5000); ^ ^^^Tjll- 7]^S. PID ;*11<^S1 z^- 7ll<y^ -a^s^l-^ ^ 

;^l(S6000);l- i^^H <=1^<^^1^ ^A'=>] ^^i^l^f. 

ail-, 'a-^^>N]* ^>^1(S2000)^, ^7] ;^l<>1cfl>a-^l>i^«^l 

PID ^lol7l^ «l^l7fl^ ^l(K) ^ ^^#^Al:?>(At)^ -^,£^1-^ ^ 

711(53100); ^7l PID ^H7H1 cfltfl >^7l tdc^ ^ s\-BJi-v\]B\7} ^n^jos. tn-§- 

^>£^ ^7ll^^sl-s]-°ile1( B-i)» ^^sl-el-^lEi^ ^^1(83200); ^ cfl-S- 

*m si-E^-nflEi^s 7m ^e1*>^ (83300);* S^s^>^ ^o] ^^loicf. 

H^, -^71 TX<^lAi >a-7l ^^1^^3^e1-t^lB]( B-1)^ ^ ^^^^^ ■g-.^S S 
^51 Ji. >^i-7l PID^H7HlAio^ aHl7fl^l^^(K)<^l ifl-§-^^ ^^1*^11=1-. 

^^7] PID/HH7l^ 4V7I ;^Hcfl^>Al^Eflji|- I/O = # ^71^1 o.^ 
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^*l-*^*='> tbcf. ^ ^^^^ ^^^^] 9X<=>], ^^l7l^ Sfe ^A^ofl 

^ T^^^ lr^:£^M) ^^EK21)S!l- 1/0^^(22) ^ cfl^l- a] (23)-^S. ol^o^xlo^, c] 
Al:iEj<H]A-1 piD ^^Bl(21)<^lA^ ^^o] 5)7fl ^rf. o] nfl piD 

<44> ^ ^^<^lAi c^-l- cfl^ Al>!i^(23)^ 2^> ^ ^^^^ (phase variable form)^S. 
S^sl^ wl-a^ MIMOCMulti Input Multi Output) Aj^^o.^ -^^^ o.^^ ^ (1)3). :^ 
^ ^Efll- Al^Eflolt:].. 

(1) 

<46> o^7lA^ A]>ieflo) ^|.^^ n<^lel-:ii ufl ^H«1-7]l- nxl^^ ^Ei* ^ 

^]t\jL Mx.x)^ Al^E^o^ in>^ ^^«|-(dynainics)^ ^°1^>^ nxiajAi^ 

1^^ ^Bl# M-Bl-Nficf. 

<47> s.^ nliq^ei)olEi7> ^ (l)Ji|- Al^eflofl ^xg-arV^c^j o] 
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<48> ^ ^^<^]^^ ^1^^>^ <^ (1)4 Al^iE^ofl piD ;^]o] A>-g-e>a^ u» 

^^lf-<Hl PID ^]<>\^] ^JS-tl: Proportional, Derivative, Integral gain* ^7il^>^ 

<49> PID ^10^71(31)^ 711^ ^7111- ^3fl Afl^^ c^iojEl A] >,Efl (sampled data 

system) 7^o] ;^]c>\ 7]^o_s. <y:^^ ^1^ ;*ll<>|(Time Delay Control) 4 PID 
<H7l ^;^]» H-tltq-. 

<50> ZL5]J1 o]* ol-g-^>o^ ^1^1^^ ^^1 «^^* :^lAlt!-4. ^^1-^ CllolE] Aj^i^^ 

(Sampled data system)^ o]^ aI^^jz]- a]:^ Al^tflo] ^o] 

oinl^V^c-ii ^ (1)4 ;^1^^>^ ^--f ^lol7is.^ ^^e-1(21) 

(23)^ Al^Eflo] £]ol Afl^^ x9i]o\B] Al^Efl (sampled data system)<^l ^4. 

<5i> PID ^]o]7](3l)<^] cfl*fl ^^W. 'a^^-^^ PID ^l<H7l^ ^ (2)4 ^ 

V ^ / (2) 



<53> 

^7lA^ e(t)=^'*(t)-x(t)^ -2-^1- ^Elolji nxn<?l h] ^1 Tll'^l 

derivative time* ^4*]-^ nxn<y tfl4 '^t^ reset SE^ 

integral time* S^d]^}^ o] cjjz]- ^lol4. 

PID ^1<^7l(31)» ^71)^1-^ K, ^^itl-4^ ^471- ^4. 
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<56> ^^1-^ c-llolE^ Samp led data system)<^l^^^ ^^^](2l)^]M B.S.O.^^S. 

^ (2m ^^^}7] "4^^] ^]<^ M^^^S^ sampling time(At) ^■ step ^ 

(a=1.2,...k)^ S^-^S. t=a-At 'a^^-^S. ;*fl<H ^ 

Si^ ^ (3)^^ -^^ll^i ^Ji ^ (4)^^^ 

^. 

<57> ^^*>7fl S^*>7l Atfe ^S^tbi^f. 



<58> 



<59> - 1 k 

•/ 0 tf— 1 



(3) 



(4) 



<61> 



<60> (3)4 ^ (4)1- >^ (2)ol] ^ji t\X\ sfl^^ ^ (5)5^- ^<^>^cf. 

<62> u(k)«^lA-1 u(k-l)l- l"1)JL CfA] ^ejSfl A] (6)^^^ V\X\ ^ ^ ojc].^ 



(5) 



<63> 



(6) 

<64> n&ISLS. 'Sl-^ cflolBlC samp led data system)<Hl>H PID ^1<H7l^ ^ (6)^^^ M.^ 

<65> A]:^ ;^l<g ;*ll<H(Time Delay Control (TDC))<H1 

(Time Delay Control)^ ^1^1^ 7^o\ :^d\ 7]^^S.^^ K. Youcef-Toumi ^4 S.-T. 
Wu(1992)^ input/output liberalization using time delay control -Trans. Of A&SE, 
J. Dyn. Sys., Meas. , Contr.. vol. 114, pp. 10-19 fe^<Hl ^^sjol ^cf. 
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<66> Ai X\^^d\] TDC» ^4- ^ (7)3Jl- ^Bfl» 

^^^^ tt(d= 'B~\-xit-X)+ xM+ Koe(^t)+ Kp^ii) 

(^7l>H \ ^ SJ:* M-Bl-iflji ^^sf TDC^l- tfl>^ 3E. 

^ SlPlt!r4. ^"'^ (8)^ ^^11- ^>^*>£^ ^^^^ ^^xi]^o\z\, 

(8) 

<70> ^l-^^> i2^ induced matrix 2 norm^ ^dIs^}^ 

^ol^ oV2fl<4 T^i^-l e (t)l- ^ (9)<4 ^o] ^o^^x:|._ 



<72> 



atb H, 6* ^^^^ Sl-*>JL II-II72- ^ A]:(V TbflAi truncated^ -(t)^ 

^"norm^ ^nl^cfjL :^9i\^x^. nelJl e (t)^ A element<>fl cfl«ll operator 

H^ei-^Bf ^ j7B^s>ia ^/ fif ^/A>olo^ ^^^^(transfer function)* ^ (10)^ ^o] 



<73> - V 

e,Ks) _ . 5 



(10) 

SE^ operator ji^^^ 9\- «. a>o]o) ^^^^^ <bi (ll):Bf ^o] 
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Ms) 



(11) 



^20^ 0]^.^ ^ (12)51- :y:ol ^^^irf. 

Ilfljl2= lA.Oo')! 
IIGJl2= T lir.Oa*)! 

(12) 

<78> max 

/?l = l|fl|l2 

/9i=||G|l2 



(13) 

<80> PID ^l<H7loflA-l5q- ^}^7}^]S. TDC£ sampled data systein«^lAi a>-§-^>^ ^-f 

^1^ ^ A. ^ ;*11<H ^1^^^^ sampling time At7l- ■«('-'^>^ ^^l^^l^ «<}-^# iJ-^V 

71- central difference ^^'U-^S./'dit) /eit) - backward difference «cJ-'S^S. ^ 
(14)^^^ ^^ol ^cf. 

^) ^ x(*)-2^(^-n+it(^-2) 

.. Xrf(A)-2 x^(^-l)+ Xrf(ib-2) 

(14) 

<82> >q (14)^ (7)ofl i^ji PID ;«ll<H7loflA^oi ;g^<2]- :y-ol cfA] ^els}-^ ^ (15)^^ 
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<83> 

(15) 

<84> ^ (15)71- ^Jl-^ c-flolB] Al^E^Csampled data system)<Hl>H TDC^] ^Efl7> ^ 



<85> Ai (6)jz). Ai (15)=. aj-atll iiig Afls.^ dlolEi Al^^e^ (sampled data system)<Hl^i 

PID ^l<H7l5q- TDC7> ^B|l7> -a: ^ s^cf. PID ^l<H7l^ TDC^l 
sj-el-DlEl A>oloii cf^o^ Relationship l^^l ^^^^s^V?!) ^cf. 

<86> , 

Relationship 1 : K= ^ Td= Kd^ T,- Kd • Kp~^ 

Relationship 1^ -g-s^je.^ At^ A'^ ^1^^^ sampling time^l ^x^, 

n ^^^^] s)^ ^<^]^. ^"'^ ^^o] s]^ j^V-g-^-^s. PID ^l<>l7lsl 7ll<?l-i-oi 



<88> — -1 

<89> --1 

1) B =cxl(cx^ >^^, ^^^1) 

<90> — 1 / / / . , w 

2) B ^ cflz]- (( ^ )6=a, (i=l. ••,«)) 

<9i> Relationship 1^ PID ^l<H7l2l ^j;^]^^ ^Tj] 4^^^ :£ 42l- ^o] u)-b)- 
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<92> ^*)-^ o.^ 2^> ^^^^S. 5.^5]^ ^E^oi^ ^E^o>o.^(Multi Input Multi 

Output) El-ojS] }^]o] cfl^i-Al^^E^^ ^^^^>^ ^TiKSlOOO)^; ^7] cfl^VA] 

tfltfl PIDCPropotion Derivation Integration) ^ TDCCTime Delay Control)^ ^ 
3^E^v\]B]7} '^^^^Nl* -H-:£*m ^^l(S2000)5q-; ^7] :4<^ tJi\^^]d^^9] 7]^ 

7} ^^n^ ^Z.^ ^-^^s)-^ ^EiCo) ) ^ 7j-ilal ^Ei( ^ )» ^e: 

^1(S3000); ^1-71 JL^^S^^ ^El(a) ) ^ ^Bl( I )!■ 7l3:S >^7l -^S. 

^ Kp)€- ^^^>^ ^;^l(S4000)5q-: ^1-71 ^]o] xJi\^X\^^S] aws.^ Al^(At)^ ^^^V 

^ ^;^KS5000); ^ ^7] 7]^s. PID ^ tII*?!^ -Jd^^V^ ^/^l 

(S6000)» 3L^*H <^1^<H^^. 
<93> ne^JL, >^7l -fr£^>^ (82000)^. 

<94> ^^7] ^^^^ ^l<HcflAj.Al>ht^<^l Cflsfl PID ^H7]2] Wl^l7fl<?l ^^(K) ^ ^^l-^A]^ 

(At)^ ^-B-42l-°iltis. -a-:£*>^ ^:^l(S3ioo); ^7] -^s.^ pid ^^fl^H^loii cfl^fl >a-7l 
TDC^I ^ s^^v\]^7} ^^^^o_s. cfl-§-§l-H^ ^^l^^s^-e}-DllBl( B"!)!- ^-^sj-ej-uil s 
^-£^1-^ ^7^1(S3200); ^ ^7] cfl^^V^ z]- sl-el-DflEi^s. 71)^ -£#*><^ ^el 
(Relationship 1)^>^ ^7jl(S3300)S. ^l^'H^cf. 
<95> ol^HlA^ o]^ . 

<96> ^7:\, siooo^;^l<^l>H 2^1- ^^^nfl^ ^Bi<y^ ^b^c}^^ 

(Multi Input Multi Output) Ef<ysl ^]o] cfl^Aj^iEfl^ >5d^*>ji, S2000 ^;^l<Hl>^i 

^ ^7l ;«1H tH'a->»'1^^3«^l cfl^ PID(Propotion Derivation Integration) ^ TDC(Time 

Delay Control)^ ^ Bj-ej-nfl e] 7]- -^-St!-^. 
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<97> H^JL, S3000^;N1^ cfl>a- ^l^^^^^l nl-s1-7>7]» ^t}^ ^^n^ ^^*>^ ^ 

^<=>M. ^7^1;^H1 ^^^^ ^-^S. JL-H- ^51-^ ^EK(0 ^4:1^1 

^El(^)^ -a^^S ^:^> ^-^^h^ S4O00^:^M^^^ 83000^;^! <^1a^ ^;=§^ 

^^^^ A«=2r,<»»,,A/..= S5000^;^lfe ^jo^ 

E^-o] (sampling time)^ ^^^*>^ ^^^S. 7}^^ :^7\] ^^^-^ ^o] 

<98> — -1 

:3.E^JL, S3100 ^:^]^ S3200 ^ ♦ ^^^j-^ ^-^l^i oi^^ = 

7}^] ^fM-^ ^o^'^-^S. <^ (8)^ ^^t!-^. i^>^l^-^^ 83300^:^1 <^l^i 

;^l^tb Relationship 1^ ol-§-*><^ PID ^H^lS^ tH-?!!-^ -^d^tb^f. 

<99> ^x^o^ 

^o^s. tb ^<=>] ^^Bi 7H>o.^ cfl-a- A]>,E^^ nv^o^ aj-g- ^ ojloiq-. 

<ioi> TiflAj- Al>,e^o.s^ iE 55S)- 6^>-^-£ i^^> E]-S^(Puma type) S.^ 

» B. Armstrong, 0. Khatib, J. Bur d ick( 1986 )sl The explicit 

dynamic model and inert ial parameters of the PUMA 560 arm - IEEE Int. Conference 
on Robotics and Automations, pp. 510-518 fe^<Hl M-sf S'fojcf. ^flM^eHo] 

<102> 

(17) 
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<103> o^7]A-l M(e )^ 6 x6^ ^^o]jL e ^ 6^^ s^^z^-^ ^*>^ 6 xl ^^ , 

K<?. ®^ ^el^al(Coriolis)^3i)- ^^^a^ ^E^-i^]^ ^b] , GO )^ ^^ , Htf. J» 
^ i:'>#^<ilM- 5^^(disturbance)4 ^<^1 S-t^ H-B|-tfl^ Gxl^B], t 

^ ^^<^1 7M^]^ 6 xl ^3. i^Ef^tq-. A] (1)4 A] (17)=. aljisjl^^ 

B(*.*)->M^"'oi €4. :£ 4^1 ^A^cfls. ^^11- n^.^ 

<i04> ^oi>a- 6^ S.^ pole<^l 5«^1 ^^^S. SX^JL 7M^^. o] ^ o. g 

^ i-^ ol-e- '""'=5(i=l. ...6), ^^til ^'=l(i=l, ...6)71-^1:1-. 

^^•^^ <>i7lAl, 6^ S.^ *^'=10, *'^'=25(i=l. ...6)0] ^cl-. 

<106> nslJi, ^]<^7]^ Bf<y(sampling time)^ At=0.001sec ^]JL. 

<i07> ne^ji, Puma 560^ ^ ^^^^^S. ¥ 

^ ^ ^V^lS <y«B ^^^^ ^}o]7} ^o] 147] Bfl^ofl 1.2.3^oil ^( cx,)^ 

4,5.6^«H1 m '^^) <=>]^n ^ 711^ ^-i: A>-g-^tf. 



<108> 



<109> 



L 0 02' 1 3^1 



,^ II/- If"' J4lc=0.7663<0.9732 



<iio> o]^^ Relationship 1^ oj^g-. 
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iCi=/i:2=iC3=-^ =180000 Ta = Ta=Ta=^ =0.1 Ta = TB = TB=^ '-OA 



<113> 



K^=K^^K^^-^^-m r«=ra=r«=-^=o.i t^=^t^=t^^-^=qa 
<ii2> ^Nl-a:*}^ %■ 187fl2l piD Tll^l-ol ^;^^cl-. 

<114> yrf=80- sm(«/1.5 • d Qg) 

<ii5> 'a;^ltb PID A]o\7]Si\ A>-g-B:>o^ ^1 ^ t!: ^ ^fe :£ 6a ^il" £ 

<ii6> :£ 6a^ -S-^j2.^> e(t)# £S# M-B^-i^ £ 6b^ '^^^ sa.(T )!- 

M-Hf^n ^olnl-. £ 6a ^ S.^(^^£^)<^1>| solid-a^ 1^. dotted-Jd^ 2^, 

dash-a^ 3^* 2lT^]«:>Jl £^(*>^3E^)<^1>H solid^Jd^r 4^, dotted-tl^ 5^, 

dash^^ 6^^ ^"IW. £ 6b<^l^-l£ ^ i^('^^-^£^)<^l^i solid^ 

^ 1^, dotted^^ 2^, dash^^ 3^# ^T^l^BrVji ^ a];?;!) £^(^>^£ia)oil a-^ solid^ 
^ 4^, dotted^^ 5^. dash'Jd^ 6^# ^i^l^cf. £ 6a^ £ 6bl- Jli^ ^l'?l:tb 
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<117> ^ ^v^o^ s.^^ PID :^]o]7] ^^^1 711=^-^ Bl-sl-nlE-l* ^ 

S.^ nl)q^5l]olElSl ^^srH^ PID ^lol7l^ 7\]9l^ 187flol4. *l-^li?> cl- ^ 

71121 5l|-e1-nlBl( «i'«2)^ 1871101 7ll<il#^ ^^^V^Cf. 

<118> ^tiV^ n^> ^l^i^flol 51 Ai^^^].a^o> ^ piQ ;^H7l 7\]^A^ % 3n7ll7> £1:^1 1?}: 

^ ^^^^ <^l-§-^>^ ^ 7flM- n:at:l- 7)1^21 sl-el-olEll- 3n2l Tll^-i: 

^ "M. <^1^^ ^^^^1 ^ ^-f<Hl ^ ^^HlS- PID ^1<H7l» tuning^H<^> ^ ^ 

-f 3n 71121 711 ^2:(tuing)^M 711M- n S-Cf 3}-^ 711^21 7ll<?l 

(tuning)* 3n7fl2l 7fl<y* 2.-^ ^l^Nl^^S. -^SCtuning m ^ ^^l-^' ^J"^^ ^ 
711 ^cf. 

<ii9> 71^21 ^-§- Ai^^t^uif wiissii ^ ^^<^l^i ^l"?]:*!-^ «<}-'^2i 

Al^E^oi Al>iEfl ^ y]^^ Al>iEj^ i^^H 1^^:11 MIMO Al>iEj^7>;^l 

^^1 ^<^1 ^1^71 ^^E-l(21)ollA-1 PID ^H7l2l 711^^ ^1;^1^^S 

^^^sl-Jl -^SCtuning) ^ ^ 
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m^^^ 1] 

^^2^0.^ 2^1- ^^^Efls. a^S)^ ^E^<y^ ^B)o>^^(Multi Input Multi 
Output) Hl-<ao^ ^]o] tli\^X\^^^-^ ^^^^ ^;^1(S1000); 

^7] ^]o] cfl^Al^iE^o]] cflcfl PIDCPropotion Derivation Integration) ^ 

TDCdime Delay Control)^ ^ 2)-5^-DflEi7> -^-^^^11- -R-3^^>^ ^7^1(52000); 

^ ^a:)tii ^E-K ^ )» ^:^sr>^ ^;^1(S3000); 

Kp)» ^^s^m ^^1(S4000); 

:4o] tfl^a-Al^^o^ AB^^ At)* ^^1(S5000): ^ 

^c)-7l 7l2:^ piD ;^1<^^ z]- 711^* ^^bI-^ ^;^1(S6000);1- i^^^H 

21 

^7] 'S-^^^l* -B--£^m ^/N1(S2000)^, 

^7] >?d^^€ ^l^cfl'^^l^^^'Hl cfl«fl PID :4o]7]S\ ^^]7\]o] ^^(K) ^ ^^l-^A]:^ 

(At)* -B-i£^>^ ^;^1(S3100); 

28-21 



1020030006597 #^ 2003/5/14 

^^7] PID ^]<^7]o\] cfl^fl ^^7] TDC^ ^ s:^E]-v\]iE.]7} ^n^o_s, xJi\J§.^}^^. 

B-i)* ^£*>^ ^7^1(53200); ^ 

^^■71 tfl-§-«:>^ ^ ^^nB\^s. 7m ^^^\^ ^si*>^ ^;^i(S33oo);« 3t^«^>^ 

^^^s. *m PID ^l<H7ls^ Tfl^ -id^^tJ-^. 

[^^%^ 3] 

-^■71 TDC<^lAi ^7] B-i)^ -^j-T^ ^ ^^^is^ ^o^s. a^slJi 

PID ^1<^71S1 711^ ^^^J-'^. 

^7] PID^H7l^ ^7] I/O ^=1- -i-^fl :5i7l^ ^^51^ ^ 
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[i lal 









piD 


















Xl^SjO] 5!=o| ^7|2j 






^SEJ U(g^ AHSS PID S^E^OIEIM 






7tlS7|s M£|A|?|2 PIDXIICH ^^011 






PIDXl|(H7|0fl AH£S PiD S^B^DlEi 2|S 
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is. lb] 



O — 



REFERENCE SETTING 
VALUE INPUTTING 
UNIT 



FEATURE 

EXTRACTING 

UNIT 



TTT7T 



GENETIC 
ALGORITHM 
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PID 




OBJECT 
SYSTEM 


CONTROLLER 





[3E Icl 



.9 



e(f) 
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FUNCTION 
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IS. 2] 

21 



23 



cm 




as 




I/O Board 





























[:£ 3] 






31 

1 ^ 1 




e 


PID Controller 


u 




(K,Td ,T, ) 





23 

— 
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[S. 4al 



xfloicH^t M±^mm dsst^ BTii 








PID Si TDC2I Zf 3Zfam|El7f 
































PID jqiofsi Tfleis dSt^c 9711 





SI 000 



S2000 



S3000 



S4000 



S5000 



S6000 



4bl 



^Esfe 9711 



£^*F01 gaiSfe 97D 
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S3200 



S3300 
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5] 




IS. 6al 

1.2.3 SejMZtSI 2S 

0.3 
0.2 
0.1 

Degree q 

-0.1 
-0.2 

0 1 2 3 4 5 6 7 
4.5.6. SOJE 2fo| 2^ 

0.04 
0.02 

Degree o 

-0.02 
-0.04 

0 1 2 3 4 5 6 7 



T 1 1 1 r 

I I I I I 





J L 
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